Objective. To establish pregnancy outcomes and family size in a geographically defined population of systemic lupus erythematosus (SLE ) patients.
There is a marked preponderance of females to males recruitment may account for some of the variation in these estimates of rates of fetal loss, Petri and Allbritton with systemic lupus erythematosus (SLE ) (8:1), and women in their reproductive years are more likely to reporting rates of pregnancy loss of 21% in the 'John Hopkins Lupus Cohort ' and Julkunen et al. [3] demondevelop SLE than pre-pubertal or menopausal females [1] . The outcome of pregnancies in lupus women is, strating that a lower percentage, i.e. 16% of their lupus patients, when recruited from less 'selective' medical and therefore, of considerable importance and is an issue that has been addressed in several studies (tabulated by dermatological clinics, suffered some form of pregnancy loss. Similarly, where controls have been employed, Petri and Allbritton [2] ).
The consensus from these studies is that lupus women disparate odds ratios (ORs) may be attributed in part to the particular characteristics of the subjects, categorare at high risk of pregnancy loss (spontaneous abortions and miscarriages) with reported rates of fetal wastage ized as either 'best friends', relatives or healthy members of the population. ranging from 14 to 41% [2] . Different criteria for subject
We report here on the pregnancy outcomes of our Nottingham lupus population and compare these with healthy controls. In addition, we have addressed, for repeat miscarriers, we analysed all first pregnancies, Patients and methods family sizes and histories of pregnancy, miscarriage and The data for this study were collected by personal termination separately. To ascertain the effect of SLE interview by a single interviewer (CJH ). One hundred diagnosis on pregnancies, we compared pregnancy outand thirty-eight female SLE cases and 276 female concomes occurring before and after diagnosis. Potential trols were interviewed between 1993 and 1995, predominconfounding due to race was investigated by reantly in the interviewee's home (92.9%). The majority calculating key findings for White subjects only. To of the patients included in the study were members of allow for the effects of social class, we adjusted for this a previously identified, geographically complete, cohort variable in our analysis of first pregnancy, family size of patients in Nottingham, UK [4] , with the remainder and history of pregnancy, miscarriage and termination. being cases from that area presenting after 1991. The Social class was graded by the occupation of the economcatchment area consists of a central urban zone with a ically active person in the household of the subject into rural fringe. Only patients satisfying four or more of one of six groups: (I ) professional; (II ) managerial; the American Rheumatism Association's classification (IIIN ) skilled non-manual; (IIIM ) skilled manual; (IV ) criteria, revised 1982 [5] , were included in the study.
semi-skilled manual; ( V ) unskilled manual [7] . The date of diagnosis for the disease was taken as that date on which the patient was told by their physician that they had SLE. For each case, two controls, matched Results for year of birth, were randomly selected from the The subject recruitment rate was higher for cases (95%) Nottingham Family Health Services Authority ( FHSA) than for first choice controls (39%). Age and social class register, which listed all residents attached to a general distributions of the cases and controls are compared in practitioner. Residents who declined to take part were Table 1 . Social class was higher in the control group replaced by the next person on the list.
(P = 0.092 for all races, 0.123 excluding non-Whites). The questionnaire defined demographic details and
There was a significantly greater proportion (P < 0.001) then sought to determine putative aetiological factors of non-Caucasian cases (17.4%) than controls (3.3%). related to the development of SLE in females, including Non-White cases comprised 15 Afro-Caribbeans, six medical and menstrual/hormonal profiles, environAsians and three 'others', whilst non-White controls mental exposures and maternity histories (specifically comprised three Afro-Caribbeans, three Asians and dates, durations and outcomes of all pregnancies). The three 'others'. questionnaire was based on sections which had been used in other major epidemiological studies, such as the Pregnancy outcomes investigation of oral contraceptive use and breast cancer risk [6 ] , and was successfully piloted in a group of SLE A summary of the distribution of pregnancy outcomes patients living outside the study area.
in cases and controls was obtained by aggregating all pregnancies in all women in each group and treating Definitions each pregnancy as a subject in an unmatched study. Live birth: a baby that drew at least one breath followRelevant ORs are presented in Table 2 . ing birth.
A total of 16.4% of pregnancies in women with SLE Stillbirth: a baby that was 20 weeks or more in gestation were lost due to miscarriage or stillbirth, while a further that did not breathe following birth.
5.7% were aborted surgically. The comparable figures Miscarriage: a baby that was lost before 20 weeks for control pregnancies are 8.3 and 2.6%, respectively. gestation.
Thus, the rate at which pregnancies end without a live Abortion: for the purpose of this study, abortion was birth among women with SLE is more than twice the defined as premature termination of pregnancy (theranorm (OR = 2.27, 95% CI 1.57-3.28). This increased peutic or elective) through surgical intervention.
rate also exists in case pregnancies occurring before diagnosis (OR = 2.00, 95% CI 1.35-2.96). The ORs for Statistical methods pregnancy loss excluding surgical abortions were 2.21 using all case pregnancies and 1.99 when post-diagnosis Data were entered into Epi-Info 5.1 [Center for Disease Control and Prevention (CDC ), USA, and the World case pregnancies were excluded. When pre-and postdiagnosis lupus pregnancies were compared, there was Health Organization, Geneva, Switzerland ], and analysed in EGRET ( Version 1.2.9, SERC and CYTEL) an increased risk of pregnancy loss (including surgical abortion) in the post-diagnosis group (OR = 2.08, 95% and SPSS for Windows ( Version 6.1.1, SPSS Inc.). Statistical analysis was performed by computing CI 1.06-4.10). This is mainly due to the higher rate of pregnancies terminated by surgical means in this matched and unmatched case-control ORs, as well as paired t-tests and paired non-parametric tests group (10.6% vs 4.8%). The higher percentage of surgical abortions in cases compared with controls pro-( Wilcoxon) and x2 tests. This paper compares pregnancy outcome, and hence duced a significant OR of 2.44 (95% CI 1.22-4.87, P = 0.01). Even when post-diagnosis pregnancies were family size, in cases and controls. An unmatched comparison of all case and control maternity histories was removed from the analysis, SLE pregnancies were observed to be twice as likely to end in surgical abortion, performed, and subsequently to nullify bias due to although this was no longer conventionally statistically Family size (Table 4) Whites and non-Whites. There was no difference in significant (OR = 2.01, 95% CI 0.95-4.26, P = 0.06). Table 3 shows the results of maternity-related anathe numbers of live deliveries between cases and controls (P = 0.642), the median being two in both groups. lyses, using matched case-control ORs and adjusting for social class. SLE women were more likely than their However, when family size was defined in terms of 0-2 and >2 live births ( Table 3) , cases were less likely to healthy counterparts to lose their first pregnancy, either surgically or otherwise (OR = 2.01, 95% CI 1.00-4.05).
fall into the larger family size group than controls, although this was not statistically significant (OR 0.71, When abortions were excluded, this OR fell to 
Figures in parentheses refer to analysis using White subjects only.
CI 0.31-1.03, P = 0.062; see Table 3 ) although the suggests that the high refusal rate introduced no major selection bias. median was once more two in both groups.
Non-Whites. The conclusion from the above is that We have confirmed that SLE carries with it an increased risk of fetal loss, spontaneous or surgical (OR non-Whites contribute relatively more to the total number of live births in lupus cases, and this is supported 2.27), which accords with the majority of previous studies, both retrospective and prospective. We have by the greater range in family size amongst non-Whites (0-9 cf. 0-6). Unfortunately, we were unable to compare also shown that this risk exists before a diagnosis of SLE has been made. This has been reported in the past non-White controls with non-White cases because of small numbers, but we were able to compare non-White [2, 3, 10] , but never before has the size of this risk been quantified in a large population of lupus patients. It is cases with White cases using the dichotomized definition of family size (described above), and non-White cases possible that at least some of this apparent risk is due to discordance between our diagnosis date and the true were 3.14 times more likely to have more than two children (95% CI 1.37-7.20) after adjusting for social onset of disease. This discrepancy is, however, unlikely to be the sole explanation and it is possible that factors class.
influencing susceptibility to lupus operate to increase risk of pregnancy loss in individuals who later develop Discussion symptoms of the disease. Furthermore, the risk of spontaneous or surgical termination of pregnancy We have established in this population-based study that the increased risk of fetal loss associated with SLE exists doubles after a diagnosis of SLE has been made, implying that the diagnosis based on clinical symptoms poteneven before the diagnosis is made. We have also shown that, despite this risk, the overall number of live births tiates the possible pre-existing risk. Future studies in lupus patients with a history of fetal loss might be in lupus patients and healthy controls is not significantly different. This conceals the fact that differences in family directed towards establishing whether there are any early laboratory or clinical features with a predictive value structure do exist, in particular, women with SLE are less likely than controls to have more than two children.
for lupus and/or recurrent miscarriage. One might predict that formalized multidisciplinary There is a tendency, however, for non-White lupus women to have larger families, suggesting that cultural care, such as that employed by Lê Thi Huong et al. [12] in his prospective study of pregnancies, would result in factors are an important determinant of family size in addition to medical factors. improved outcome. This does not appear to be the case, however, as our combined rate of miscarriages and The methodology we have used compares favourably with that of other retrospective case-controlled pregstillbirths was 16.4%, compared with his 19.3%. It is possible that the benefits of more structured care in nancy outcome studies [2, [8] [9] [10] [11] and, as our study was population based, the potential bias of case selection pregnancy are skewed in favour of reductions in premature births and cases of intrauterine growth retardation through specialist clinics was reduced. To ensure that the control group was representative of the population (IUGR), as opposed to early fetal deaths. It is also likely that any beneficial effects of close supervision were as a whole, subjects were randomly selected through the FHSA. In the Hopkins Lupus Cohort pregnancy study offset in Lê Thi Huong's study because his patients were at the more severe end of the disease spectrum. If we [2] , the effect of differences in control selection was borne out by the higher rates of pregnancy loss observed are to resolve the issue of optimal care in pregnancy, a prospective population-based study needs to be in 'best friend' compared to 'relative' controls. Although the ascertainment of well-characterized patients from a undertaken. Our study confirms that women with SLE are more previously identified cohort proved to be an effective means of recruiting cases for our study, control recruitlikely than healthy controls to undergo abortion. As the majority of control and case pregnancies occurred during ment was more problematic, although the observed 61% refusal rate is not unusual in surveys of a non-emotive the same time period, i.e. 1970-1985 , the observed disparity in rates of abortion is likely to be a disease nature. Furthermore, the comparability of our controls' live birth rate with those of the aforementioned studies effect rather than the result of differing medical practice.
Interestingly, this increased propensity towards abortion
